p ROGESTERONE is predominantly a hormone of pregnancy and is required for (a) the growth and secretion of the glands in the uterine mucosa preparatory to implantation of the ovum (b) the nutrition and protection of the embryo during the time when it is lying free in the uterus (c) the development of the placenta and membranes after implantation (d) lobule-alveolar mammary growth (e) maintenance of a quiescent uterus and (f) inhibition of ovulation and estrus.
The corpora lutea are essential throughout all or most of pregnancy and apparently constitute the principal source of progesterone in the goat (Drummond-Robinson and Asdell, 1926) , cow (Hammond, 1927; Sartoris, 1938) , rabbit (Corner, 1928) , and rat (Johnson and Challans, 1930) .
In the guinea pig (Loeb, 1923) , mare (Hart and Cole, 1934) , monkey (Hartman, 1941) and man (Asdell, 1928 ) the corpora lutea are not essential after mid-pregnancy since at that time the ovaries can be removed without interfering with the continuance of pregnancy. These species presumably posses extra-ovarian sources of progesterone. In sheep, Casida and Warwick (1945) reported that removal of the corpora lutea or ovariectomy before or after mid-pregnancy resulted in the continuance of pregnancy in four out of ten animals.
It was the purpose of the present investigation (1) to attempt to verify the need for the corpora lutea of pregnancy in goats, (2) to see whether pregnancy could be maintained after removal of only some of the corpora lutea present, and (3) to determine the minimal daily dose of progesterone which would maintain gestation after excision of all the corpora lutea. Part of these data were published as an abstract in the JOURNAL OV ANIMAL SCIENCE 7:542 (1948 Twenty-one goats of mixed or pure Toggenburg and Saanen strains were bred during the fall months of [1947] [1948] [1949] . Laparotomies were performed on all the goats on the 100th or 125th day of gestation under paravertebral anesthesia (novocaine). The corpora lutea were carefully shelled out with a scalpel, leaving a smooth cavity in the ovaries. In two goats the entire ovaries were removed. In all cases the uterus and fetuses were distributed as little as possible during the operation.
Eight goats served as controls and received no further treatment following the operation. The other 13 goats were each injected sub- Aborted 2 fetuses on 102nd day
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cutaneously with crystalline progesterone ~ in oil, starting on the day of operation and continuing until they aborted or until the end of the normal gestation period. The effects of removing the corpora lutea or both ovaries are shown in table 1. Excision of all the corpora lutea in four goats (20t, 902A, 265, 902B) and of both ovaries in one goat (268) resulted in prompt abortion two days later. In three other goats (243, 205, 901) , the removal of only one of two corpora lutea permitted the continuance of gestation for variable periods of time. Goat 243 aborted two fetuses 30 days following the removal of one of two corpora lutea on the 100th day of gestation, but one fetus was decomposed and may have died shortly after the operation. In goats 205 and 901 the removal of one of two corpora lutea resulted in continuance of normal pregnancy. Seventeen days after removing the first corpus luteum in goat 901, the second corpus luteum was removed and she aborted two fetuses two days later. Table 2 shows the effects of injecting different doses of progesterone on the maintenance of pregnancy after removal of all the corpora lutea. In three goats (203, 204, 904) operated on the 100th day of pregnancy, Asdell (1926) in eight goats that the corpora lutea are essential for the maintenance of gestation after mid-pregnancy. With possibly one exception (goat 236), the corpora lutea found in the ovaries corresponded to the number of fetuses present in the goats. The corpora lutea apparently secrete more progesterone than necessary for the maintenance of pregnancy, as indicated by the observation that removal of one of two corpora lutea enabled three goats to continue in gestation for variable periods of time. Corner ( 1937) similarly observed that the total number of corpora lutea in pregnant rabbits secrete more progesterone than necessary to maintain gestation.
These studies indicate that the minimal amounts of progesterone required to maintain gestation in goats during the last 50 days of pregnancy is of the order of ten rag. daily. It is interesting that Dutt and Casida (1948) also found in sheep that the injection of five or ten rag. of progesterone daily was sufficient to suppress normal estrus and ovulation in most cases. Inasmuch as these constitutes specific functions of progesterone during pregnancy, it is possible that five to ten rag. represent the daily requirements of sheep during gestation.
It is possible that smaller amounts of progesterone than ten mg. daily would maintain gestation during the first 100 days in goats, since the normal titers of ovarian hormones in the blood and urine of other species has been shown to increase generally throughout most of pregnancy. It must also be mentioned that the actual total daily requirements of goats or sheep for progesterone during pregnancy may be less than indicated by studies based on subcutaneous injections of the hormone, since smaller daily quantities of progesterone may suffice if they are secreted more or less continuously by the ovaries throughout the day.
It is interesting that pregnant women, whose average body weights fall within the same range as pregnant goats, have been shown to secrete the equivalent of 60 to 100 rag. of progesterone daily during the Iast third of pregnancy (Corner, 1941) . On the basis of the present study, it would appear that goats secrete considerably less than this quantity during pregnancy. Recent observations by Turner (1950a, 1950b) indicate that the pregnant cow, which may weigh eight to twelve times as much as goats or women, requires on the order of 50 to 75 rag. of progesterone daily by injection to maintain gestation after removal of the corpus luteum. When added to the ~ecent report of Asdell (1947) that only very small doses of estrogen are required to induce estrus in cows, it is possible to conclude that the goat, sheep and cow are unique among mammalian species in their low requirements for ovarian hormones. Summary 1. Laparotomies were performed on 21 goats either on the 100th or 125th day of gestation. All or some of the corpora lutea were removed from 19 goats and the entire ovaries were removed from two goats. Eight goats received no further treatment while 13 goats were injected daily with 25, 15 or 10 mg. of progesterone. 2. Excision of all the corpora lutea in four goats and of both ovaries in one goat resulted in prompt abortion two days later, confirming the need for the corpora lutea during the last third of pregnancy in goats.
3. In 20 of the 2 ! goats the number of corpora lutea found in the ovaries corresponded to the number of fetuses. Excision of only one of two corpora permitted three goats with two fetuses each to continue in pregnancy for variable periods of time, indicating that more progesterone is normally secreted by the corpora lutea than necessary to maintain gestation. 4. When all the corpora lutea were removed, subcutaneous injections of 25 mg. of progesterone daily maintained pregnancy in three of three goats, 15 mg. in four of four goats and 10 rag. in four of six goats. It is concluded that the progesterone requirements of goats is of the order of I0 rag. daily during the last third of pregnancy.
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